IMAGE BEARING MEMBER UNIT, PROCESS CARTRIDGE INCLUDING 
THE IMAGE BEARING MEMBER UNIT, AND IMAGE FORMING 
APPARATUS USING THE IMAGE BEARING MEMBER UNIT OR THE 

PROCESS CARTRIDGE 

The present application claims priority and contains subject matter related to 
Japanese Patent Applications No. 2002-276427, NO. 2003-146785, No. 2003-201356 
and No. 2003- 201357 filed in the Japanese Patent Office on September 24, 2002, 
May 23, 2003, July 24, 2003 and July 24, 2003, respectively, and the entire contents 
of which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an image bearing member unit that includes an 
image bearing member on which a toner image is formed and a support member 
supporting the image bearing member and that can be taken out of and put into the 
main body of an image forming apparatus, a process cartridge including the image 
bearing member unit, and an image forming apparatus using the image bearing 
member unit or the process cartridge. 

Discussion of the Background 

It is known that an image bearing member unit including an image bearing 
member on which a toner image is formed and a support member supporting the 
image bearing member is used in image forming apparatuses such as a copier, a 
printer, a facsimile apparatus, or a multi-function apparatus having functions of at 
least two of these apparatuses. The image bearing member unit can be taken out of 
and put into main bodies of the image forming apparatuses. When the image bearing 
member unit has been taken out of respective main bodies of the image forming 



apparatuses, if the image bearing member of the image bearing member unit is 
directly exposed to light, the image bearing member is deteriorated. If the image 
bearing member is touched by a hand or a thing, the surface of the image bearing 
member may be soiled or damaged. 
5 In order to avoid such problems, for example, Japanese Patent Laid-open 

Publication No. 2001-337580 proposes an image forming apparatus, in which a 
shutter is provided to an image bearing member unit. When the image bearing 
member unit is taken out of the main body of the image forming apparatus, the shutter 
is moved to a closed position wherein the shutter covers an image bearing member of 
10 the image bearing member unit. When the image bearing member unit is put into the 
main body of the image forming apparatus to be set therein, the shutter is moved back 
to an opened position wherein the shutter does not cover the image bearing member. 

In a known image forming apparatus in which a shutter is provided to an 
image bearing member unit to cover and uncover an image bearing member of the 
15 image bearing member unit as in the image forming apparatus of the above JP 
Publication, the shutter is supported by a support member of the image bearing 
member unit to rotate, and in conjunction with an operation of attaching and 
detaching the image bearing member unit to and from the main body of the image 
forming apparatus, the shutter is rotated to move to the opened or closed position. 
20 When a shutter is configured to rotate to move to opened and closed positions, in 
order that the shutter is rotated without any trouble, a relatively large space is 
necessary inside of the main body of an image forming apparatus, so that the size of 
the main body of the image forming apparatus inevitably increases. 
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SUMMARY OF THE INVENTION 
The present invention has been made in view of the above-discussed and other 
problems and addresses the above-discussed and other problems. 

Preferred embodiments of the present invention provide a novel image bearing 
5 member unit that obviates the need for providing a relatively large space in the main 
body of an image forming apparatus as in background apparatuses for an operation of 
a shutter provided for covering and uncovering an image bearing member of the 
image bearing member unit. The preferred embodiments of the present invention 
further provide a novel process cartridge including the image bearing member unit, 
10 and an image forming apparatus using the novel image bearing member unit or the 
novel process cartridge. 

According to a preferred embodiment of the present invention, an image 
bearing member unit includes an image bearing member on which a toner image is 
formed and a support member supporting the image bearing member such that the 
1 5 image bearing member protrudes through an opening formed in the support member. 
The image bearing member unit can be drawn out of and put into a main body of an 
image forming apparatus. The image bearing member unit further includes a shutter 
for covering and uncovering the image bearing member protruding through the 
opening formed in the support member. The shutter is assembled with the support 
20 member to move in directions, substantially perpendicular to directions in which the 
image bearing member unit is drawn out of and put into the main body of the image 
forming apparatus, to be located, when the image bearing member unit has been 
drawn out of the main body of the image forming apparatus, in a closed position 
wherein the shutter covers the image bearing member protruding through the opening 
25 formed in the support member, and to be located, when the image bearing member 
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unit has been set in a predetermined position inside of the main body of the image 
forming apparatus, in an opened position wherein the shutter does not cover the image 
bearing member protruding through the opening formed in the support member. 

According to another preferred embodiment of the present invention, a process 
5 cartridge including the above-described image bearing member unit is provided. The 
process cartridge includes at least one process device for forming a toner image on the 
image bearing member of the image bearing member unit. 

According to another preferred embodiment of the present invention, an image 
forming apparatus including the above-described image bearing member unit or the 

1 0 above-described process cartridge is provided. 

According to still another preferred embodiment of the present invention, an 
image bearing member unit includes an image bearing member on which a toner 
image is formed; a support member supporting the image bearing member such that 
the image bearing member protrudes through an opening formed in the support 

1 5 member; a shutter assembled with the support member to move between an opened 
position wherein the shutter does not cover the image bearing member protruding 
through the opening formed in the support member and a closed position wherein the 
shutter covers the image bearing member protruding through the opening formed in 
the support member; a pressing member pressing the shutter toward the closed 

20 position; and a shutter opening/closing regulation device connected with the shutter 
and the support member to be located, when the shutter is in the closed position, in a 
first position wherein the shutter opening/closing regulation device protrudes upward, 
and to be located, when the shutter is in the closed position, in a second position 
wherein a height of the shutter opening/closing regulation device is lower than that 

25 when the shutter opening/closing regulation device is located in the first position. The 
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image bearing member unit is configured to be drawn out and put into a main body of 
an image forming apparatus, and after the image bearing member unit in a state that 
the shutter is located in the closed position has been placed inside of the main body of 
the image forming apparatus, by moving the image bearing member unit upward 
5 relative to a member of the main body other than the image bearing member unit, the 
shutter opening/closing regulation device is pressed by the member of the main body 
other than the image bearing member unit downward to be located in the second 
position, and thereby the shutter is operated to move to the opened position. 

BRIEF DESCRIPTION OF THE DRAWINGS 
10 A more complete appreciation of the present invention and many of the 

attendant advantages thereof will be readily obtained as the same becomes better 
understood by reference to the following detailed description when considered in 
conjunction with accompany drawings, wherein: 

FIG. 1 is a schematic cross section illustrating an example of an image 
15 forming apparatus configured as a copier according to a preferred embodiment of the 
present invention; 

FIG. 2 is an enlarged cross section of a process cartridge including an image 
bearing member unit and a process unit, of the image forming apparatus; 

FIG. 3 is a cross section illustrating a state of the process cartridge when the 
20 process cartridge has been taken out of the main body of the image forming apparatus 
and a shutter of the image bearing member unit is in a closed position; 

FIG. 4 is a perspective view illustrating an appearance of the image forming 
apparatus and a state that the image bearing member unit and the process unit are 
drawn out of or pushed into the main body of the image forming apparatus; 
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FIG. 5 is a perspective view of the image bearing member unit when the 
shutter is in an opened position; 

FIG. 6 is an exploded perspective view of the image bearing member unit; 

FIG. 7 is a perspective view of the image bearing member unit when the 
5 shutter is in the closed position; 

FIG. 8 is a diagram for explaining a positional relation among a guide 
member, the shutter, and an image bearing member of the image bearing member unit 
when the image bearing member unit is set in the main body of the image forming 
apparatus and the shutter is in the opened position; 
10 FIG. 9 is a diagram for explaining a positional relation among the guide 

member, the shutter, and the image bearing member when the image bearing member 
unit has been drawn out of the main body of the image forming apparatus in the 
direction of the front side of the main body and the shutter is in the closed position; 

FIG. 10 is a diagram of another image bearing member unit having another 
15 mechanism for moving the shutter to the closed and opened positions, explaining a 
positional relation among the guide member, the shutter, and the image bearing 
member of the image bearing member unit when the image bearing member unit is set 
in the main body of the image forming apparatus and the shutter is in the opened 
position; 

20 FIG. 1 1 is a diagram for explaining a positional relation among the guide 

member, the shutter, and the image bearing member of the another image bearing 
member unit having another mechanism for moving the shutter to the closed and 
opened positions, when the another image bearing member unit has been drawn out of 
the main body of the image forming apparatus and the shutter is in the closed 

25 position; 
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FIG. 12 is a perspective view of another image bearing member unit in a state 
that a cover has been removed from a support member; 

FIG. 13 is an exploded perspective view of the another image bearing member 

unit of FIG. 12; 

5 FIG. 14 is an enlarged perspective view of a slider of the another image 

bearing member unit of FIG. 12; 

FIG. 15 is a diagram for explaining a positional relation among a spring wire, 
the slider, the shutter, and the image bearing member when the another image bearing 
member unit of FIG. 12 is set in a predetermined position inside of the main body of 

10 the image forming apparatus; 

FIG. 16 is a diagram for explaining a positional relation among the spring 
wire, the slider, the shutter, and the image bearing member when the another image 
bearing member unit of FIG. 12 has been drawn out of the main body of the image 
forming apparatus; 

15 FIG. 17 is a perspective view of another image bearing member unit in which 

two pieces of spring wires are provided; 

FIG. 18 is an exploded perspective view of the another image bearing member 

unit of FIG. 17; 

FIG. 19 is a diagram illustrating a state that the shutter in the closed position is 
20 placed on flanges of the image bearing member; 

FIG. 20 is a diagram illustrating a state that the shutter in the closed position is 
placed on regulating protrusion parts of the support member; 

FIG. 21 is a diagram illustrating a state that regulating protrusion parts of the 
shutter in the closed position are placed on flanges of the image bearing member; 
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FIG. 22 is a diagram illustrating a state that the shutter in the closed position 
has been bent at a bending part thereof; 

FIG. 23 is a diagram illustrating a state that the shutter illustrated in FIG. 22 is 
in the opened position; 

FIG. 24 is a diagram for explaining a flash formed in the shutter; 

FIG. 25 is a schematic plane view illustrating a state that the image bearing 
member is covered by two shutters; 

FIG. 26 is a schematic cross section illustrating an example of an image 
forming apparatus configured as a copier according to another preferred embodiment 
of the present invention; 

FIG. 27 is an enlarged cross section of a process cartridge including an image 
bearing member unit and a process unit, of the image forming apparatus of FIG. 26; 

FIG. 28 is a cross section illustrating a state of the process cartridge when the 
process cartridge has been taken out of the main body of the image forming apparatus 
and a shutter of the image bearing member unit is in a closed position; 

FIG. 29 is a perspective view illustrating an appearance of the image forming 
apparatus of FIG. 26 and a state that the image bearing member unit and the process 
unit are drawn out of or pushed into the main body of the image forming apparatus; 

FIG. 30 is a perspective view of the image bearing member unit when the 
shutter is in an opened position; 

FIG. 3 1 is a perspective view of the image bearing member unit when the 
shutter is in the closed position; 

FIG. 32 is an exploded perspective view of the image bearing member unit; 

FIG. 33A 5 FIG. 33B and FIG. 33C are diagrams for explaining an operation of 
a shutter opening/closing regulation device of the image bearing member unit; 
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FIG. 34 is a schematic diagram illustrating a state of an intermediary transfer 
member unit, the image bearing member unit, and a process unit of the image forming 
apparatus of FIG. 26 when these units are set inside of the main body of the image 

forming apparatus; and 
5 FIG. 3 5 is a schematic diagram illustrating a state that the intermediary 

transfer member unit, the image bearing member unit and the process unit of the 
image forming apparatus of FIG. 26 are separated from each other in the up-and-down 
direction. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
1 0 Referring now to the drawings, wherein like reference numerals designate 

identical or corresponding parts throughout the several views, preferred embodiment 
of the present invention are described. 

FIG. 1 is a schematic cross section illustrating an example of an image 
forming apparatus configured as a copier according to a preferred embodiment of the 
1 5 present invention. The image forming apparatus includes an image reading part 1 A, 
and an image forming part IB located below the image reading part 1 A, and a sheet 
feeding part 1C located below the image forming part IB. The image reading part 1 A 
includes a contact glass 5, and a first moving member 12, a second moving member 
13, an image forming lens 14, and a CCD 15, which are arranged below the contact 
20 glass 5 . The first moving member 12 includes a light source 1 6 and a first mirror 24, 
and the second moving member 13 includes second and third mirrors 25 and 26. In a 
state that an original document D is placed on the contact glass 5, the first and second 
moving members 12 and 13 move in arrow directions E and F, respectively, and at 
this time, the original document D is illuminated by light from the light source 16. A 
25 reflected light from the original document D is reflected by the first, second and third 
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mirrors 24, 25 and 26, passes the image forming lens 14, and reaches the CCD 15. 
Thus, an image of the original document D is imaged on the CCD 15, and the image 
is read by the CCD 15 to be converted to an image signal. The image signal is then 
digitized and is processed with image processing. 
5 The image forming part IB includes four image bearing members 3, which are 

photoconductors formed in drum-like shapes, respectively. Process devices are 
arranged around respective image bearing members 3, and a yellow toner image, a 
magenta toner image, a cyan toner image, and a black toner image are formed on the 
image bearing members 3 by the process devices arranged around the image bearing 

10 members 3, respectively. Here, as described above, each of the image forming 

members 3 is configured as a drum-like photoconductor. However, a photoconductor 
formed in an endless belt may be also used for each of the image bearing members 3. 
When necessary, respective image bearing members 3 are denoted by reference 
symbols 3Y, 3M, 3C, and 3BK, and referred to as the first, second, third, and fourth 

15 image bearing members, respectively. 

In the image forming apparatus in this example, as illustrated in FIG. 2 
through FIG. 5 also, the process devices arranged around each of the image bearing 
members 3 are integrated to form a process unit 6. Further, each image bearing 
member 3 and a support member 27 which is described later are integrated to form an 

20 image bearing member unit 28, and a process cartridge 100 is constituted by the 
process unit 6 and the image bearing member unit 28. Description with respect to 
these configurations will be made later in details. 

As illustrated in FIG. 1 , an intermediary transfer member 4 as an example of a 
transfer member is arranged to oppose the first through fourth image bearing members 

25 3 Y, 3M, 3C and 3BK. The intermediary transfer member 4 in this example is formed 
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in an endless belt. The intermediary transfer member 4 is spanned around a plurality 
of support rollers 12A, 12B and 12C, and is driven to move in an arrow direction A. 

Configurations of the image bearing members 3Y, 3M, 3C and 3BK and the 
process devices around respective image bearing members 3, and respective 
5 operations of forming toner images on the image bearing members 3Y, 3M, 3C and 
3BK by the process devices are substantially the same. Therefore, description will be 
made only with respect to the first image bearing member 3 Y and the process devices 
arranged around the first image bearing member 3Y. FIG. 2 is an enlarged diagram of 
the first image bearing member 3Y and the process devices arranged around the first 
10 image bearing member 3Y. The image bearing member 3Y is driven to rotate in a 
clockwise direction in FIG. 1 and FIG. 2, and at this time, the surface of the image 
bearing member 3Y is uniformly charged by a charging roller 7 to a predetermined 
polarity. The charging roller 7 is rotatably supported by a case 22 of the process unit 
6, and is pressed against a surface of the image bearing member 3Y by a pressure 
15 spring 38. 

As illustrated in FIG. 1, an exposure device 8 is arranged below the image 
bearing members 3. A laser beam L, which has been modulated according to a signal 
processed with image processing as described above, is emitted from the exposure 
device 8, and as illustrated in FIG. 2, the laser beam L illuminates a charged surface 
20 of the image bearing member 3Y, which has been charged by the charging roller 7. 
Thereby, an electrostatic latent image is formed on the image bearing member 3Y, 
and the electrostatic latent image is visualized to be a yellow toner image by a 
development device 9. The development device 9 includes a development case 17 
constituted by a part of the case 22 of the process unit 6, and a development roller 18 
25 and a stirring screw 39, which are supported by the development case 17 and are 
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driven to rotate. The electrostatic latent image is visualized as a toner image with dry- 
type developer born by the development roller 18, the amount of which having been 
regulated, while being conveyed by the developing roller 18, by a regulating blade 40. 
A first transfer device 10, constituted for example by a transfer roller, is 
5 arranged in a position almost opposing the image bearing member 3 Y to sandwich the 
intermediary transfer member 4 by the image bearing member 3 Y and the first 
transfer device 10. With a function of the first transfer device 10, the yellow toner 
image on the image bearing member 3Y is transferred onto the intermediary transfer 
member 4. A cleaning device 1 1 removes the toner that has not been transferred onto 

10 the intermediary transfer member 4 and that has remained on the first image bearing 
member 3Y. The cleaning device 1 1 includes a cleaning case 19 constituted by a part 
of the case 22 and a part of the support member 27, and a cleaning brush 20 and a 
cleaning blade 21 which are supported by the cleaning case 19. Residual toner on the 
image bearing member 3Y is removed by a cooperative operation of the cleaning 

1 5 brush 20 and the cleaning blade 2 1 , and thereby the surface of the image bearing 
member 3 Y is cleaned. 

In a similar manner, a magenta toner image, a cyan toner image, and a black 
toner image are formed on the second, third, and fourth image bearing members 3M, 
3C, and 3BK, respectively, and these toner images are sequentially transferred onto 

20 the intermediary transfer member 4, onto which the yellow toner image has been 
previously transferred, while being superimposed one upon another on the 
intermediary transfer member 4. Thus, a full-color toner image constituted of 
superimposed toner images of four colors is formed on the intermediary transfer 
member 4. 
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The sheet feeding part 1C illustrated in FIG. 1 includes a sheet feed cassette 
29 and a sheet feed roller 30. The sheet feed cassette 29 accommodates a recording 
member P as a final transfer member, such as a transfer sheet and a resin film sheet. 
A recording member P at the top of stacked recording members P in the sheet feed 
5 cassette 29 is fed out in an arrow direction B with rotation of the sheet feed roller 30, 
and is conveyed to a pair of registration rollers 31. Further, a second transfer device 
23, which is constituted for example by a transfer roller, is arranged in a position 
opposing the support roller 12C, sandwiching the intermediary transfer member 4 by 
the second transfer device 23 and the support roller 12C. The recording member P 

1 0 fed out with rotation of the pair of registration rollers 3 1 in a predetermined timing 
passes a transfer area between the second transfer device 23 and the intermediary 
transfer member 4, and at this time the full-color toner image formed on the 
intermediary transfer member 4 is transferred onto the recording member P by a 
function of the second transfer device 23. The recording member P carrying the 

15 transferred toner image passes a fixing device 2, and at this time the toner image is 
fixed to the recording member P by functions of heat and pressure. Thereby, a full- 
color image is formed on the recording member P. The recording member P passed 
the fixing device 2 is discharged in a direction indicated by an arrow C to a sheet 
discharge part 6A. Residual toner on the intermediary transfer member 4, remaining 

20 on the intermediary transfer member 4 after the toner image has been transferred, is 
removed by a cleaning device 41. 

In the image forming apparatus illustrated in FIG. 1, toner images formed on 
the image bearing members 3 are transferred onto the intermediary transfer member 4, 
respectively, while being superimposed one upon another and thereby forming a full- 

25 color toner image on the intermediary transfer member 4, and then the full-color toner 
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image constituted of superimposed toner images is transferred onto a recording 
member P as a final transfer member. However, the image forming apparatus may be 
configured omitting the intermediary transfer member 4 such that the toner images on 
the image bearing members 3 are directly transferred onto a recording member P 
while being superimposed one upon another and thereby forming a full-color toner 
image on the recording member P. The full-color toner image constituted of 
superimposed toner images is then fixed to the recording member P by the fixing 
device 2, and thereby a full-color image is formed on the recording member P. 

As illustrated in FIG. 2, the charging roller 7, the development device 9, and 
the cleaning device 11, serving as process devices, are arranged around the image 
bearing member 3 Y. As described earlier, these process devices are integrated to 
constitute the process unit 6. Process devices arranged around each of the image 
bearing members 3M, 3C and 3BK are integrated in a similar manner, so that four 
process units 6 are provided in the image forming apparatus. Further, in this example, 
the process unit 6 is constituted by a plurality of process devices. However, the 
number of process devices constituting the process unit 6 may be appropriately 
selected. For example, the process unit 6 may be constituted by one process device. 
Thus, a process unit may be constituted by at least one process device. 

Each image bearing member 3 is rotatably supported by the support member 
27 as illustrated in FIG. 5 and in FIG. 6 also, and the image bearing member unit 28 is 
constituted by the image bearing member 3 and the support member 27 as described 
above. The support member 27 of the image bearing member unit 28 includes a 
support member main body 32 and a cover 33 detachably fixed to the support member 
main body 32. A housing space S (FIG. 2) is formed by the cover 33 and a support 
member main body part 34 opposing the cover 33, wherein a shutter 35 described 
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later is housed. Axis parts at longitudinal end parts of the image bearing member 3 
formed in a drum-like shape are rotatably supported by a pair of bearing parts 36 of 
the support member main body 32, respectively. An opening 37 is formed in the 
support member 27, and as illustrated in FIG. 2 the image bearing member 3 
5 protrudes through the opening 27 to contact the intermediary transfer member 4. 

In FIG. 5, with respect to the process unit 6, only the case 22 thereof is 
illustrated in a dot-dashed line. The process unit 6 and the image bearing member 
unit 28 are assembled with each other in a detachable manner. For example, by 
sliding the image bearing member unit 28 in an axial direction G of the image bearing 

10 member 3, the image bearing member unit 28 can be separated from the process unit 
6. The process cartridge 100 is constituted, as described earlier, by the process unit 6 
configured as described above and the image bearing member unit 28. 

FIG. 4 is a perspective view illustrating an appearance of the image forming 
apparatus and a state that each image bearing member unit 28 and each process unit 6 

15 are drawn out of or pushed into a main body 1 of the image forming apparatus. A 
symbol T indicates the backside of the main body 1 and a symbol U indicates the 
front side of the main body 1. Each image bearing member unit 28 and each process 
unit 6 are supported by guide rails (not illustrated) to be drawn out and to be pushed 
back, while being guided by the guide rails, in the direction of the front side U of the 

20 main body 1 indicated by an arrow X and in the direction of the backside T of the 

main body 1 indicated by an arrow Y, respectively, relative to the main body 1 of the 
image forming apparatus. In this example, the image bearing member unit 28 and the 
process unit 6 are drawn out in the axial direction of the image bearing member 3. 
The image bearing member unit 28 and the process unit 6 may be drawn out and 

25 pushed back together in the state that the image bearing member 28 and the process 
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unit 6 are integrated as the process cartridge 100, in the direction of the front side U of 
the main body 1 , indicated by the arrow X, to be taken out of the main body 1 , and in 
the direction of the backside T of the main body 1, indicated by the arrow Y, to be set 
in a predetermined position inside of the main body 1 . Further, it is possible to draw 
5 out only the image bearing member unit 28 in the direction of the front side U of the 
main body 1 while leaving the process unit 6 inside of the main body 1, and to push 
back the image bearing member unit 28 in the direction of the backside T of the main 
body 1 to be set in the main body 1 . Furthermore, it is possible to draw out and push 
back only the process unit 6 relative to the main body 1 while leaving the image 

10 bearing member unit 28 inside of the main body 1. Thus, the image bearing member 
unit 28 and the process unit 6 can be individually attached to and detached from the 
main body 1 of the image forming apparatus. Therefore, repairing, checking and 
replacing the image bearing member unit 28 and the process unit 6 are relatively easy. 
When drawing the image bearing member unit 28 and the process unit 6 set 

1 5 inside of the main body 1 of the image forming apparatus out of the main body 1 , 
prior to starting an operation of drawing the image bearing member unit 28 and the 
process unit 6, the image bearing member unit 28 and the process unit 6 are moved 
downward a little bit so that the image bearing member 3 and the intermediary 
transfer member 4 are separated from each other and at the same time the process unit 

20 6 is moved downward a little bit relative to the image bearing member unit 28. 

Thereby, when drawing the image bearing member unit 28, the process unit 6, or the 
process cartridge 100 in which the image bearing member unit 28 and the process unit 
6 are assembled with each other, in the direction of the front side U of the main body 
1, it never occurs that the image bearing member 3 and the intermediary transfer 

25 member 4 slide in contact with each other, or that the development roller 1 8, the 
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charging roller 7 or the cleaning blade 21 of the process unit 6 slide in contact with 
the image bearing member 3, or that the shutter 35 which operates as described later 
contacts the intermediary transfer member 4, so that these units and devices are 
prevented from being damaged. When inserting the process unit 6 and the image 
5 bearing member unit 28 into the main body 1 to be set, the process unit 6 and the 
image bearing member unit 28 are inserted into the main body in the state that the 
process unit 6 and the image bearing member unit 28 are separated from each other. 
Subsequently, the process unit 6, the image bearing member unit 28, and the 
intermediary transfer member 4 come close to each other in an up-and-down 

10 direction, so that the image bearing member 3 contacts the intermediary transfer 
member 4 as illustrated in FIG. 2. 

In the following description, the side of the image bearing member unit 28, 
where parts of the image bearing member unit 28, which are placed at the backside T 
of the main body 1 of the image forming apparatus when the image bearing member 

15 unit 28 is set in the main body 1 of the image forming apparatus, are located, is 

referred to as the backside of the image baring member unit 28, and the side of the 
image bearing member unit 28, where parts of the image bearing member unit 28, 
which are placed at the front side U of the main body 1 when the image bearing 
member unit 28 is set in the main body 1 of the image forming apparatus, are located, 

20 is referred to as the front side of the image bearing member unit 28. 

As described above, in the image forming apparatus in this example, the image 
bearing member unit 28 is assembled with the process unit 6 including at least one 
process device used for forming a toner image on the image bearing member 3, in a 
freely detachable manner relative to the process unit 6, and the image bearing member 

25 unit 28 and the process unit 6 constitute the process cartridge 100. However, the 
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image bearing member unit 28 and the process unit 6 may be differently configured in 
an appropriate manner. For example, by integrally forming the support member 27 of 
the image bearing member unit 28 and the case 22 of the process unit 6, the image 
bearing member unit 28 and the process unit 6 illustrated in FIG. 2 may be integrated 
5 to be the process cartridge 100 in which the image bearing member unit 28 and the 
process unit 6 cannot be separated from each other. Thus, an image bearing member 
unit and a process cartridge of the present invention may be configured in various 
manners. However, in any case, an image bearing member unit of the present 
invention includes an image bearing member on which a toner image is formed and a 
10 support member to support the image bearing member, and is configured to be drawn 
out of and put into the main body of an image forming apparatus. Further, a process 
cartridge of the present invention includes the above-described image bearing member 
unit and at least a process device used for forming a toner image on the image bearing 
member of the image bearing member unit, and is configured to be attached to the 
1 5 main body of an image forming apparatus in a detachable manner. It is preferable that 
the process cartridge is configured, as in the process cartridge 100 of this example, 
such that the image bearing member unit is detachable relative to a part of the process 
cartridge (in this example the process unit 6). 

FIG. 2 and FIG. 5 illustrate states of the image bearing member unit 28 and 
20 the process unit 6 when these units are set in predetermined positions inside of the 

main body 1 of the image forming apparatus, and FIG. 3 illustrates states of the image 
bearing member unit 28 and the process unit 6 when these units have been taken out 
of the main body 1 of the image forming apparatus. In the image forming apparatus 
in this example, the shutter 35 is provided to the image bearing member unit 28 to 
25 cover and uncover the image bearing member 3 protruding through the opening 37 
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formed in the support member 27. When the image bearing member unit 28 has been 
taken out of the main body 1 of the image forming apparatus, if the image bearing 
member 3 protruding through the opening 37 formed in the support member 27 is 
directly exposed to light, the image bearing member 3 may be deteriorated. Further, 
5 if the image bearing member 3 is touched by a hand of a worker, the image bearing 
member 3 may be damaged or deteriorated. Therefore, in the image forming 
apparatus in this example, the shutter 35 is provided to the image bearing member 
unit 28 to protect the image bearing member 3 of the image bearing member unit 28 
when the image bearing member unit 28 has been taken out of the main body 1 of the 
10 image forming apparatus. The shutter 35 is constituted by a thin plate member, which 
is made of, for example, resin such as polycarbonate, or metal. 

As illustrated in FIG. 2 and FIG. 5, when the image bearing member unit 28 is 
loaded in a predetermined position inside of the main body 1 of the image forming 
apparatus, the shutter 35 is housed in the housing space S and is located in an opened 
15 position of the shutter 35 wherein the shutter 35 does not cover the image bearing 

member 3 protruding through the opening 37. Thereby, a toner image can be formed 
on the image bearing member 3 and the toner image can be transferred onto the 
intermediary transfer member 4, without any trouble. When the image bearing 
member unit 28 has been taken out of the main body 1 of the image forming 
20 apparatus, as illustrated in FIG 3 and FIG. 7, the shutter 35 is drawn out of the 

housing space S in an arrow direction H (FIG. 7), and is located in a closed position 
wherein the shutter 35 covers the image bearing member 3 protruding through the 
opening 37 and the opening 37 of the support member 27 is closed. Thereby, the 
image bearing member 3 is prevented from being directly exposed to the external 
25 light. Further, it is prevented that a hand of a worker touches the image bearing 
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member 3. Thus, the image bearing member 3 of the image bearing member unit 28 
which has been taken out of the main body 1 of the image forming apparatus can be 
effectively protected. When the image bearing member unit 28 is set in a 
predetermined position inside of the main body 1 after repairing and/or checking work 
5 to the image bearing member unit 28 have been performed, the shutter 35 moves to an 
arrow direction I to be loaded in the housing space S, and at this time the image 
bearing member 3 protruding through the opening 37 is uncovered. 

When the shutter 35 moves between the opened position and the closed 
position as described above, the shutter 35 moves in the arrow directions H and I 

10 which are substantially perpendicular to the directions X and Y in which the image 
bearing member unit 28 is drawn out of and put into the main body 1 of the image 
forming apparatus. That is, the shutter 35 does not rotate between the opened position 
and the closed position, but instead moves almost in the same plane between the 
opened position and the closed position. Thus, the shutter 35 is assembled with the 

15 support member 27 to move in the directions H and I, which are substantially 

perpendicular to the directions X and Y in which the image bearing member unit 28 is 
drawn out of and put into the main body 1 of the image forming apparatus, so that the 
shutter 35 is located in the closed position wherein the shutter 35 covers the image 
bearing member 3 when the image bearing member unit 28 has been taken out of the 

20 main body 1 of the image forming apparatus and is located in the opened position 
wherein the shutter 35 does not cover the image bearing member 3 when the image 
bearing member unit 28 has been set in a predetermined position inside of the main 
body 1 . 

Further, as illustrated in FIG. 6, a guide part 42 formed in a shape like a step is 
25 provided to the support member 27, and the shutter 35 is guided by the guide part 42 
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to move in the directions H and I substantially perpendicular to the directions X and Y 
in which the image bearing member unit 28 is drawn out of and put into the main 
body 1 . In the example illustrated in FIG. 6, the directions H and I in which the 
shutter 35 are operated to move are directions substantially perpendicular to the axial 
direction G of the image bearing member 3 formed in a drum-like shape. Thereby, an 
operating stroke of the shutter 35 that is necessary for covering and uncovering the 
image bearing member 3 protruding through the opening 37 by the shutter 35 can be 

made relatively small. 

Further, as described later, the shutter 35 is configured to move to the opened 
position and to the closed position in conjunction with an attaching and detaching 
operation of the image bearing member unit 28 relative to the main body 1 of the 
image forming apparatus. 

As described above, the shutter 35 is configured to move almost in the same 
plane in the directions H and I, which are substantially perpendicular to the directions 
X and Y in which the image bearing member unit 28 is drawn out of and put into the 
main body 1 of the image forming apparatus, to be brought in the closed position or 
the opened position. Thereby, an operation space of the shutter 35 can be made 
relatively small as compared with a case wherein the shutter 35 is rotated. 
Furthermore, even if other elements are near the image bearing member unit 28, the 
shutter 35 can move between the opened position and the closed position without 
interfering with such elements. In the image forming apparatus of the above- 
described example, the intermediary transfer member 4 is located immediately above 
the image bearing member unit 28. However, the shutter 35 can be operated without 
interfering with the intermediary transfer member 4. 



21 



In the example illustrated in figure, when the shutter 35 is located in the closed 
position, the shutter 35 covers an upper part of the circumferential surface of the 
image bearing member 3, and when the shutter 35 is located in the opened position, 
the upper part of the circumferential surface of the image bearing member 3 is 
5 uncovered. However, it is possible to configure the shutter 35 such that when the 
shutter 35 is located in the closed position, the shutter 35 covers other parts of the 
circumferential surface of the image bearing member 3, for example, a right or left 
side part or a lower part of the circumferential surface of the image bearing member 3, 
or a plurality of parts among the upper part, the left side part, the right side part and 
1 0 the lower part of the circumferential surface of the image bearing member 3, or the 
whole part of the circumferential surface of the image bearing member 3. That is, the 
shutter 35 may be configured to cover at least a part of the circumferential surface of 
an image bearing member when the shutter 35 is located in the closed position. 

Now, a mechanism to move the shutter 35 to the opened or closed position in 
1 5 conjunction with an operation of attaching or detaching the image bearing member 
unit 28 to or from the main body 1 of the image forming apparatus is described. 

In the example illustrated in FIG. 5 through FIG. 7, as illustrated in FIG. 6, a 
guide member 43, which is constituted by for example a thin plate member, is 
arranged between the shutter 35 and the support member main body part 34 of the 
20 support member 27. A guide protrusion 44 formed in the guide member 43 and a root 
part of an engaging part 48 described later are slidably engaged with guide slots 45 
formed in the cover 33, respectively. These guide slots 45 extend in directions 
substantially parallel to the directions X and Y in which the image bearing member 
unit 28 is drawn out of and put into the main body 1 of the image forming apparatus. 
25 Thereby, the guide member 43 is assembled with the support member 27 such that the 



22 



guide member 43 moves in directions substantially parallel to the directions X and Y 
in which the image bearing member unit 28 is drawn out of and put into the main 
body 1 of the image forming apparatus. Alternatively, it may be configured such that 
guide slots are formed in the guide member 43, and guide protrusions, which engage 
5 with the guide slots, are formed at the side of the support member 27. 

Two guide slots 46 extending in directions slanted relative to the directions X 
and Y in which the image bearing member unit 28 is drawn out of and put into the 
main body 1 of the image forming apparatus are formed in the guide member 43, and 
guide protrusions 47 provided to the shutter 35 are slidably engaged with the guide 

10 slots 46. An angle a formed by each of the guide slots 46 and the directions X and Y 
is greater than 0 and smaller than 90°. Further, two guide grooves 75 are formed in 
the support member main body part 34 of the support member 27, extending in 
directions substantially perpendicular to the directions X and Y in which the image 
bearing member unit 28 is drawn out of and put into the main body 1. The guide 

15 protrusions 47 penetrating through the guide slots 46 are slidably engaged with the 
guide groove 75, respectively. 

FIG. 5 illustrates the image bearing member unit 28 when the image bearing 
member unit 28 is set in the predetermined position inside of the main body 1 of the 
image forming apparatus, and FIG. 8 is a diagram for explaining a positional relation 

20 among the guide member 43, the shutter 35, and the image bearing member 3 at this 
time. Similarly, FIG. 9 is a diagram for explaining a positional relation among the 
guide member 43, the shutter 35, and the image bearing member 3 when the image 
bearing member unit 28 has been drawn out of the main body 1 toward the front side 
U of the main body 1 . In the states of the image bearing member unit 28 illustrated in 

25 FIG. 5 and FIG. 8, the guide protrusion 44 and the engaging part 48 are located at end 
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parts of the guide slots 45 at the front side U (FIG. 5), and the guide protrusions 47 
are located at end parts of the guide slots 46 at the back side T (FIG. 5 and FIG. 8). 

Further, the above-described engaging part 48 is provided to a part of the 
guide member 43 at the front side U. In this example, an engaging groove 49 (FIG. 6) 
5 is formed in the engaging part 48. If a user or a service personnel starts to draw the 
image bearing member unit 28 in the state illustrated in FIG. 5 and FIG. 8 in the 
direction X of the front side U, the whole part of the image bearing member unit 28 
including the guide member 43 starts to move in the direction X. When the image 
bearing member unit 28 has moved by a certain distance, the engaging groove 49 of 
10 the engaging part 48 provided to the guide member 43 engages with a counterpart 

4 

engaging part 50 provided inside of the main body 1 . The counterpart engaging part 
50 is formed in an arm-like shape and is deformable in directions indicated by arrows 
in FIG. 8. When the engaging part 48 hits a tip end pin 5 1 of the counterpart 
engaging part 50, the counterpart engaging part 50 is elastically deformed, and 

15 subsequently the counterpart engaging part 50 elastically returns to its original state so 
that the tip end pin 51 is engaged with the engaging groove 49. Thereby, the guide 
member 43 is stopped relative the main body 1 . On the other hand, other parts of the 
image bearing member unit 28 continue to move in the direction X of the front side U, 
so that the guide member 43, which has been stopped, relatively moves in the 

20 direction Y of the backside T relative to the support member 27 and the shutter 35. 
Thereby, the guide protrusions 47 provided to the shutter 35 slidably move in the 
guide slots 46 while being guided by the guide slots 46. The guide protrusions 47 
finally reach parts of the guide slots 46 at the front side U as illustrated in FIG. 7 and 
FIG. 9, and the guide protrusion 44 contacts an end part of the guide hole 45 at the 

25 backside T. Thereby, the guide member 43 is drawn by the support member 27 in the 
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direction X of the front side U, so that the guide groove 49 is disengaged from the tip 
end pin 51 of the counterpart engaging part 50. The guide member 43 moves again in 
the direction X of the front side U together with the support member 27, so that the 
whole part of the image bearing member unit 28 is drawn out of the main body 1 of 
5 the image forming apparatus. FIG. 7 and FIG. 9 illustrate states of the image bearing 
member unit 28 at this time. The counterpart engaging part 50 may be provided 
directly to the main body 1 of the image forming apparatus or to a frame (not shown) 
supporting the intermediary transfer member 4. 

As described above, the guide member 43 relatively moves in the direction of 

10 the backside T relative to the support member 27, and the guide protrusions 47 

slidably move in the guide slots 46 that slantingly extend. Accordingly, the shutter 35 
moves toward a position above the image bearing member 3 as indicated by an arrow 
H, and stops upon reaching the closed position wherein the shutter 35 covers the 
upper part of the image bearing member 3. When the image bearing member unit 28 

15 is pushed in the direction Y of the backside T, an operation opposite the one described 
above is performed. The shutter 35 moves in an arrow direction I to reach the opened 
position illustrated in FIG. 5 and FIG. 8, wherein the upper part of the image bearing 
member 3 is uncovered. Thus, the guide protrusions 47 provided to the shutter 35 are 
slidably engaged with the guide slots 46 formed in the guide member 43 such that the 

20 shutter 35 moves to the closed and opened positions when the guide member 43 
moves in a direction substantially parallel to the directions X and Y in which the 
image bearing member unit 28 is drawn out of and put into the main body 1 of the 
image forming apparatus. Thereby, the shutter 35 can be automatically operated to 
move between the opened and closed positions in conjunction with an operation of 
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attaching and detaching the image bearing member unit 28 to and from the main body 
1 of the image forming apparatus. 

Furthermore, in the image forming apparatus of this example, the engaging 
part 48, which causes the guide member 43 to be stopped relative to the main body 1 
when drawing and putting the image bearing member unit 28 out of and into the main 
body 1 in cooperation with the counterpart engaging part 50 located inside of the main 
body 1, is provided to the guide member 43, and by a cooperating operation between 
the engaging part 48 and the counterpart engaging part 50, the guide member 43 is 
stopped relative to the main body 1 , and the support member 27, the image bearing 
member 3, and the shutter 35 are moved in the directions X and Y in which the image 
bearing member unit 28 is drawn out of and put into the main body 1, and thereby the 
shutter 35 is moved to the opened and closed positions. Therefore, the shutter 35 can 
be operated to move between the opened and closed positions relatively reliably. 

In the illustrated example, two guide slots 46 are provided. However, the 
number of guide slots may be one. By providing two guide slots 46 to the guide 
member 43 and by slidably engaging the guide protrusions 47 with the guide slots 46 
respectively, the shutter 35 can be operated more reliably. 

Further, as illustrated in FIG. 8 and FIG. 9, parts of the guide slots 46, where 
the guide protrusions 47 engage with the guide slots 46 when the shutter 35 are 
located in the opened and closed positions, and parts near such parts of the guide slots 
46 (respectively denoted by reference symbols 46A in FIG. 8 and FIG. 9) extend in 
directions substantially parallel to the directions X and Y in which the image bearing 
member unit 28 is drawn out of and put into the main body 1. Thereby, friction given 
to the shutter 35 when the shutter 35 starts to operate can be decreased, so that the 
5 shutter 35 can start operating relatively smoothly. 
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Further, in the image forming apparatus of this example, the engaging part 48 
including the engaging groove 49 and the counterpart engaging part 50 including the 
tip end pin 5 1 which engages with the engaging groove 49 are used. Instead of 
mechanically engaging the engaging part 48 and the counterpart engaging part 50 
5 with each other, it may be configured such that the engaging part 48 is held with a 
magnetic force relative to the counterpart engaging part 50 by constituting the 
engaging part 48 and the counterpart engaging part 50 by a combination of a magnet 
and a magnetic member or by magnets. Thereby, the guide member 43 is stopped 
relative to the main body 1 of the image forming apparatus and the shutter 35 is 

10 operated to move to the opened and closed positions substantially in the same manner 
as described above. 

Furthermore, instead of providing the above-described engaging part 48 and 
the counterpart engaging part 50, as illustrated in FIG. 10 and FIG. 1 1 , a compressed 
spring 52 as an example of a pressing member may be provided to contact the guide 

15 member 43 at one end thereof and to contact a spring receiver 53, which is provided 
to the support member 27 in a protruding manner, at the other end thereof The guide 
member 43 is pressed by the compressed spring 52 in a direction substantially parallel 
to the direction Y in which the image bearing member unit 28 is put into the main 
body 1 . As illustrated in FIG. 11, when the image bearing member unit 28 has been 

20 drawn out of the main body 1, the guide member 43 is pressed by the compressed 
spring 52 to the backmost position in the direction Y in which the image bearing 
member unit 28 is put into the main body 1, relative to the support member 27. 
Thereby, the shutter 35 is held in the closed position wherein the shutter 35 covers the 
upper part of the image bearing member 3, substantially in the same manner as in the 

25 case illustrated in FIG. 9. 
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A stopper 54 is provided inside of the main body 1, and if the image bearing 
member unit 28 is moved in the direction Y of the backside T, as illustrated in FIG. 
10 the guide member 43 hits the stopper 54 to be stopped relative to the main body 1. 
When the image bearing member unit 28 is further pushed in the direction Y of the 
5 backside T, the stopped guide member 43 is relatively moved in the direction X of the 
front side U relative to the shutter 35, so that the shutter 35 moves toward the opened 
position. As illustrated in FIG. 10, when the image bearing member unit 28 is set in 
the predetermined position inside of the main body 1, as in the case illustrated in FIG. 
8 the shutter 35 is located in the opened position and the upper part of the image 
_ 10 bearing member 3 is uncovered. Configuration of other parts of the image bearing 

member unit 28 illustrated in FIG. 10 and FIG. 1 1 is substantially the same as the one 
of the image bearing member unit 28 previously described. 

As described above, a pressing member to press the guide member 43 in the 
direction substantially parallel to the direction in which the image bearing member 

15 unit 28 is pushed relative to the main body 1 of the image forming apparatus is 

provided, and when the image bearing member unit 28 has been taken out of the main 
body 1 , by the function of the pressing member, the guide member 43 is pressed to the 
most backside position in the direction Y in which the image bearing member unit 28 
is pushed relative to the support member 27 so that the shutter 35 is held in the closed 

20 position, and when the image bearing member unit 28 is pushed into the main body 1, 
the guide member 43 is caused to be stopped relative to the main body 1, while 
resisting against the function of the pressing member, by the stopper 54 provided at 
the side of the main body 1, and thereby the shutter 35 is moved to the opened 
position. With this configuration also, the shutter 35 can be operated to be moved to 

25 the closed and opened positions in conjunction with an operation of attaching and 
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detaching the image bearing member unit 28 to and from the main body 1 . The 
stopper 54 is provided directly to the main body 1 of the image forming apparatus in 
this example, however, may be provided to a frame supporting the intermediary 
transfer member 4. 

5 It has been confirmed by experiments performed using the image bearing 

member unit 28, in which the shutter 35 and the guide member 43, made by 
polycarbonate in 0.4mm thickness, are housed in the housing space S having the 
depth of 1.5mm in the up-and-down direction, that the shutter 35 can be operated to 
move to the opened and closed positions without any problem. 
... ... 10 Now, another mechanism to move the shutter 35 to the closed or opened 

position in conjunction with an operation of attaching and detaching the image 
bearing member unit 28 to and from the main body 1 of the image forming apparatus 
is described with reference to FIG. 12 and FIG. 13. 

In the example illustrated in FIG. 12 and FIG. 13, one end side 56 of a wire 

15 spring 55 is engaged with an engaging hole 57 formed in the support member 27, and 
thereby the wire spring 55 is fixed to the support member 27. A guide surface 59 is 
formed in the support member 27 extending in a direction substantially parallel to the 
directions X and Y in which the image bearing member unit 28 is drawn out of and 
put into the main body 1 of the image forming apparatus. The other end side 58 of the 

20 wire spring 55 is in contact with the support member 27 to freely slide. Thus, the 

other end side 58 of the wire spring 55 contacts the support member 27 to freely slide 
in directions substantially parallel to the directions X and Y in which the image 
bearing member unit 28 is drawn out of and put into the main body 1 . The wire 
spring 55 is engaged with or fixed by welding or by an adhesive to the shutter 35 at a 

25 middle part 60 thereof between the one end side 56 and the other end side 58. The 
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middle part 60 of the wire spring 55 fixed to the shutter 35 protrudes from a position 
of the one end part 56 and the other end part 58 in the direction in which the shutter 
35 moves when the shutter 35 moves to the closed position, i.e., in the arrow direction 
H. 

5 Further, a slider 62 is slidably engaged with an edge part 61 of a slot 66 

formed in the support member 27 to extend in a direction substantially parallel to the 
directions X and Y in which the image bearing member unit 28 is drawn out of and 
put into the main body 1 . The slider 62 includes, as illustrated in an enlarged view of 
FIG. 14, a horseshoe part 63 and a curl part 64 integrally formed with the horseshoe 
s _ 10 part 63. The horseshoe part 63 is slidably engaged with the edge part 61 of the slot 
66, and the wire spring 55 is engaged with and held by the curl part 64 to slide in an 

* V 
ft 

axial direction of the curl part 64. Thus, the slider 62 holds the wire spring 55 to 
slidably move, and is assembled with the support member 27 to slidably move in the 
directions substantially parallel to the directions X and Y in which the image bearing 
1 5 member unit 28 is drawn out of and put into the main body 1 of the image forming 
apparatus. 

FIG. 15 and FIG. 16 illustrate positional relations among the wire spring 55, 
the slider 62, the shutter 35, and the image bearing member 3 when the image bearing 
member unit 28 is in the predetermined position inside of the main body 1 and when 
20 the image bearing member unit 28 has been taken out of the main body 1 , 

respectively. In these figures, a protruding height of the wire spring 55, i.e., a height 
of the middle part 60 of the wire spring 55 from the position of the one end part 56 
and the other end part 58, is indicated by a reference symbol HI. 

In this example also, the counterpart engaging part 50 is arranged inside of the 
25 main body 1, and the counterpart engaging part 50 and the slider 62 are engaged with 
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each other. The counterpart engaging part 50 may be configured to include the tip 
end pin 51 as in the example illustrated in FIG. 8 and FIG. 9 so that the tip end pin 51 
is engaged with an engaging groove (not shown) formed in the slider 62. However, in 
the example illustrated in FIG. 15 and FIG. 16, one of the slider 62 and the 
counterpart engaging part 50 is constituted by a magnet and the other of the slider 62 
and the counterpart engaging part 50 is constituted by a magnetic member. The slider 
62 and the counterpart engaging part 50 may be both constituted by magnets. 

As illustrated in FIG. 15, when the image bearing member unit 28 is set inside 
of the main body 1, the slider 62 is engaged with the wire spring 55 at a part near the 
middle part 60 of the spring wire 55. Thereby, an external force is applied to the wire 
spring 55 by the slider 52, so that the wire spring 55 is elastically deformed, 
decreasing the protruding height HI, and the shutter 55 fixed to the wire spring 55 is 
placed in the opened position retreated from a position above the image bearing 
member 3. If the image bearing member unit 28 is started to be drawn in the direction 
X of the front side U at this time, the whole part of the image bearing member unit 28 
including the slider 62 moves in the direction of the front side U. Subsequently, when 
the slider 62 has moved to the position wherein the slider 62 opposes the counterpart 
engaging part 50, the slider 62 and the counterpart engaging part 50 are connected 
with each other by a magnetic force, and the slider 62 is stopped to move. Thereafter, 
the image bearing member unit 28 except the slider 62 moves in the direction X of the 
front side U, so that the slider 62 relatively moves toward the one end side 56 of the 
wire spring 55. That is, the slider 62 relatively moves in the direction Y of the 
backside T relative to the wire spring 55. Thereby, as illustrated in FIG. 16, the wire 
spring 55 is deformed while being elastically returned, gradually increasing the 
protruding height HI, and the shutter 35 is moved in the direction H toward the 
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position above the image bearing member 3. Subsequently, when the slider 62 
reaches the one end part 56 of the wire spring 55 fixed to the support member 27, an 
external force is given to the slider 62 via the spring wire 55 in the direction X of the 
front side U, so that the slider 62 is separated from the counterpart engaging part 50 
5 while resisting against the magnetic force, and the image bearing member unit 28 is 
drawn out of the main body 1 as illustrated in FIG. 12 and FIG. 16. At this time, the 
shutter 35 is in the closed position wherein the shutter 35 covers the upper part of the 
image bearing member 3. 

If the image bearing member unit 28 in the state illustrated in FIG. 16 is 
- 10 pushed into the main body 1 and is moved in the direction Y of the backside T, an 
operation opposite the one described above is performed. That is, the slider 62 is 
connected with the counterpart engaging part 50 by a magnetic force to be stopped. 
Subsequently, if the image bearing member unit 28 except the slider 62 is pushed in 
the direction Y of the backside T, the slider 62 is slidably moved in the direction X of 

15 the front side U relative to the wire spring 55. Thereby, the wire spring 55 is 

elastically deformed, decreasing the protruding height HI, so that the shutter 35 starts 
to move toward the opened position in the direction I. When the slider 62 reaches the 
part near the middle part 60 of the wire spring 55, the slider 62 hits a front side end 
part 67 of the hole 66 illustrated in FIG. 12. Thereby, the slider 62 separates from the 

20 counterpart engaging part 50, and the whole part of the image bearing member unit 28 
including the slider 62 is set in the predetermined position inside of the main body 1 
illustrated in FIG. 15. At this time, the shutter 35 is in the opened position, and the 
upper part of the image bearing member 3 is uncovered. 

As described above, the relative positional relation among the slider 62, the 

25 wire spring 55, and the shutter 35 is set such that the slider 62 slidably moves, relative 

32 



to the wire spring 55, in the directions substantially parallel to the directions X and Y 
in which the image bearing member unit 28 is drawn out of and put into the main 
body 1, deforming the wire spring 55, and thereby the shutter 35 is moved to the 

opened or closed position. 
5 In the illustrated example, when the image bearing member unit 28 is drawn 

out of and put into the main body 1 of the image forming apparatus, the slider 62 is 
stopped relative to the main body 1 by an cooperative operation with the counterpart 
engaging part 50 located inside of the main body 1, and the shutter 35 is moved to the 
closed or opened position by stopping the slider 62 relative to the main body 1 and by 
10 moving the support member 27, the image bearing member 3, the shutter 35, and the 
wire spring 55 in the directions X and Y in which the image bearing member unit 28 
is drawn out of and put into the main body 1, thereby deforming the wire spring 55, 
and furthermore, the slider 62 is stopped relative to the main body 1 by holding the 
slider 62 relative to the counterpart engaging part 50 by a magnetic force. Thus, the 
15 shutter 35 is brought into the closed position and the opened position by a relatively 

simple configuration. 

Further, in the illustrated example, the slider 62 is slidably assembled with a 
part of the wire spring 55 between the one end part 56 of the wire spring 55, that is 
engaged with the support member 27 of the image bearing member unit 28, and the 
20 middle part 60 of the wire spring 55, that is fixed to the shutter 35. Therefore, a 

problem that the shutter 35 sways in directions indicated by arrows J in FIG. 15 when 
the slider 62 slidably moves relative to the wire spring 55 is prevented, so that the 
shutter 35 can be moved in a stable state between the closed and opened positions. 

Furthermore, as illustrated in FIG. 16, the part of the wire spring 55, which is 
25 slidably assembled with the slider 62, is curved to protrude in the direction I in which 
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the shutter 35 is moved toward the opened position. Therefore, when the slider 62 
slidably moves relative to the wire spring 55 toward the middle part 60 of the wire 
spring 5, the wire spring 55 is deformed always in a constant direction. Thereby also, 
the problem that the shutter 35 sways in the arrow directions J can be prevented. 
5 Furthermore, because a guide part of the slider 62 that holds the wire spring 

55, i.e., the curl part 64 illustrated in FIG. 14, extends substantially in parallel to the 
directions in which the slider 62 slidably moves, when the slider 62 relatively moves 
toward the middle part 60 of the wire spring 55, parts of the wire spring 55 at both 
sides of the middle part 60 can be symmetrically deformed. With such configuration 

10 also, the shutter 35 can be prevented from being swayed in the arrow directions J. 
^ ^ In the example illustrated in FIG. 12 through FIG. 16, one piece of the wire 

spring 55 and one piece of the slider 62 are provided. However, plural pieces of the 
wire spring 55 and the slider 62 may be provided, respectively. FIG. 17 and FIG. 18 
illustrate an example in which an additional wire spring 55 A is provided in addition to 

15 the wire spring 55 and in which an additional slider 62 A is slidably assembled with 
the additional wire spring 5 5 A. In the illustrated example, the slider 62 and the 
additional slider 62A are integrally connected with each other by a connect member 
65. The operations of the additional wire spring 55 A and the additional slider 62 A are 
substantially the same as those of the wire spring 55 and the slider 62. By regulating 

20 movement of the shutter 35 using a plurality of springs, the shutter 35 can be operated 
in a more stable state. In FIG. 18, parts of the additional wire spring 55 A 
corresponding to those parts of the wire spring 55 and other parts relating to the 
additional wire spring 55 A corresponding to those other parts relating to the wire 
spring 55 are denoted by respective like reference symbols affixed by A. 
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In each of the examples of the image bearing member unit 28 described above, 
when the shutter 35 is located in the closed position, if the shutter 35 touches a 
surface of the image bearing member 3, the surface of the image bearing member 3 
may be damaged. In order to prevent such a problem, it is preferable to provide a 
5 regulating device to regulate the position of a part of the shutter 3 5 opposing the 
image bearing member 3 when the shutter 35 is located in the closed position such 
that when the shutter 35 is in the closed position, the part of the shutter 35 opposing 
the image bearing member 3 does not contact an image forming area surface of the 

image bearing member 3. 
10 fig. 19, FIG. 20 and FIG. 21 illustrate exemplary configurations of the 

regulating device. In these figures, a reference symbol K denotes an image forming 
area surface of the image bearing member 3 on which a toner image is formed. 

In the example illustrated in FIG. 19, the image bearing member 3 formed in a 
drum-like shape includes flanges 68 located at both end parts thereof in its 
1 5 longitudinal direction, and the flanges 68 protrude toward the outside of the image 
bearing member 3 in its radial direction more than the image forming area surface K 
of the image bearing member 3. When the shutter 35 is located in the closed position, 
the shutter 35 is placed on these flanges 68, and thereby the shutter 35 is prevented 
from contacting the image forming area surface K of the image bearing member 3. 
20 Thus, in this example, the above-described regulating device is constituted by the 

flanges 68 of the image bearing member 3 protruding outwardly more than the image 
forming area surface K of the image bearing member 3. 

In the example illustrated in FIG. 20, regulating protrusion parts 69 are formed 
protruding upward at parts of the support member 27 near the opening 37. The 
25 shutter 35 in the closed position is placed on the regulating protrusion parts 69, and 
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thereby the shutter 35 is prevented from contacting the image forming are surface K 
of the image bearing member 3. Thus, in this example, the above-described 
regulating device is constituted by the regulating protrusion parts 69 formed in the 
support member 27. 

5 Further, in the example illustrated in FIG. 2 1 , regulating protrusion parts 70 

are formed in the shutter 35 itself. When the shutter 35 is located in the closed 
position, the regulating protrusion parts 70 are brought into contact with parts of the 
image bearing member 3 other than the image forming area surface K, in the 
illustrated example, the flanges 68 of the image bearing member 3. Thus, in this 
10 example, the regulating device is constituted by the regulating protrusion parts 70 that 
are formed in the shutter 35 to contact parts of the image bearing member 3 other than 
the image forming area surface K. 

Furthermore, as illustrated in FIG. 3, if the part of the shutter 3 opposing the 
image forming area surface K (see FIG. 19 through FIG. 21) of the image bearing 
1 5 member 3 when the shutter 35 is located in the closed position is formed in a curved 
shape almost along the image forming area surface K, the image bearing member 3 is 
more securely protected by the shutter 35. 

Furthermore, as illustrated in FIG. 22, if the part of the shutter 35 opposing the 
image forming area surface K of the image bearing member 3 when the shutter 35 is 
20 located in the closed position is configured to be bent at a bending part 7 1 thereof that 
is parallel to the axial direction of the image bearing member 3, as in the case in 
which the shutter 35 is curved as illustrated in FIG. 3, the image bearing member 3 
can be securely protected by the shutter 35. FIG. 23 illustrates a state that the shutter 
35 illustrated in FIG. 22 is located in the opened position and is housed in the housing 
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space S. Thus, the shutter 35 in this example also can be housed in the housing space 
S, which is relatively small in the width in the up-and-down direction. 

The shutter 35 that is formed in a curved shape or configured to be bent as 
described above may be used in the image bearing member unit 28 of any of the 
above-described examples. However, it is particularly preferable that the shutter 35 
having such configuration is used in conjunction with the regulating device described 
above with reference to FIG. 19 through FIG. 21 . 

Furthermore, in the image bearing member unit 28 according to any of the 
above-described examples, as illustrated in FIG. 22, a receiving part 73 may be 
provided to engage with a tip end part 72 of the shutter 35 when the shutter 35 is 
located in the closed position so that a gap is prevented from being formed between 
the tip end part 72 of the shutter 35 and an edge of the support member 27 at the side 
of the opening 37 formed in the support member 27. Thereby, penetration of light 
through the opening 37 onto the image bearing member 3 can be more securely 
prevented and deterioration of the image bearing member 3 can be effectively 
suppressed. 

The shutter 35 may be formed by a molding method, such as injection molding 
or plastic molding. However, when molding the shutter 35, as exaggeratedly 
illustrated in FIG. 24, a flash part 74 may be formed at an edge part of the shutter 35. 
If the flash part 74 touches a surface of the image bearing member 3, the surface of 
the image bearing member 3 may be damaged. Accordingly, the shutter 35 may be 
arranged such that when the shutter 35 is located in the closed position, the flash part 
74 formed at an edge part of the shutter 35 when the shutter 35 has been molded is 
located at the side separated from a surface of the image bearing member 3. Thereby, 
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it may be prevented that the flash part 74 of the shutter 35 touches a surface of the 
image bearing member 3. 

Further, as illustrated in FIG. 24 also, if a tip end part comer 72 of the shutter 
35 opposing a surface of the image bearing member 3 when the shutter 35 is located 
5 in the closed position is formed in a round shape, a possibility that a surface of the 
image bearing member 3 is damaged can be more securely avoided. The tip end part 
comer 72 of the shutter 35 is preferably finished to be round. When finishing the tip 
end part corner 72, the flash part 74 may be removed. 

Furthermore, if at least the surface of the shutter 35 facing the image bearing 

10 member 3 has a conductive property, by grounding a conductive part of the shutter 35, 
it can be prevented that the shutter 35 is charged to adversely affect the image bearing 
member 3, and thereby the image bearing member 3 is prevented from being 
deteriorated. For example, after the shutter 35 has been obtained by molding, a 
conductive coating material may be coated on a surface of the shutter 35 at the side 

15 opposing the image bearing member 3 when the shutter 35 is located in the closed 
position. The whole part of the shutter 35 may be made of a conductive material. 

Furthermore, the shutter 35 and the support member 27 may be made of a 
same material. Thereby, when recycling the image bearing member unit 28, it is not 
necessary to disassemble the shutter 35 and the support member 27. The shutter 35 

20 and the support member 27 can be processed together for recycling by melting, etc., 
and the number of processes of recycling can be decreased. 

In the image forming apparatus including the above-described image bearing 
member unit 28, a detect device (not shown), e.g., a photo-sensor, may be provided to 
detect if the shutter 35 remains in the closed position when the image bearing member 

25 unit 28 has been set in the predetermined position inside of the main body 1 of the 
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image forming apparatus. If the detect device has detected that the shutter 35 remains 
in the closed position even when the image bearing member unit 28 has been set in 
the in the predetermined position inside of the main body 1 , a notice informing 
thereof may be displayed on a display of the image forming apparatus. Thereby, a 
5 trouble can be prevented from occurring in advance. 

In the above-described examples, the image bearing member unit 28 is 
configured such that one piece of the shutter 35 covers the upper part of the image 
bearing member 3. However, the image bearing member unit 28 may be configured 
such that the image bearing member 3 is covered by a plurality of shutters. For 

10 example, as illustrated in FIG. 25, when the image bearing member unit 28 has been 
taken out of the main body 1 of the image forming apparatus, two shutters 35 cover 
the upper part of the image bearing member 3, and when the image bearing member 
unit 28 is set inside of the main body 1, the shutters 35 retreat in directions I 
respectively, so that the upper part of the image bearing member 3 is uncovered. 

1 5 These shutters 35 can be operated with the mechanisms described above. 

FIG. 26 is a schematic cross section illustrating an example of an image 
forming apparatus configured as a copier according to another preferred embodiment 
of the present invention. In figure 26, parts identical or corresponding to those of the 
image forming apparatus of the previous embodiment are denoted by the same 

20 reference symbols, and description thereof is omitted. 

In the image forming apparatus of this example, the intermediary transfer 
member 4 spanned around the support rollers 12 A, 12B and 12C, a unit case (not 
shown in FIG. 26) housing the intermediary transfer member 4, the cleaning device 
41 attached to the unit case, and a plurality of the first transfer devices 10 rotatably 

25 supported by the unit case are integrated to constitute an intermediary transfer 
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member unit 132 in FIG. 26. The support rollers 12 A, 12B and 12C are also rotatably 
supported by the unit case. 

In the image forming apparatus in this example also, as illustrated in FIG. 27 
and FIG. 28, the charging roller 7, the development device 9, and the cleaning device 
5 11, serving as process devices, are arranged around the image bearing member 3 Y, 
and these process devices are integrated to constitute the process unit 6. The cleaning 
device 1 1 in this example includes, as illustrated in figures, the cleaning case 19 and 
the cleaning blade 21 supported by the cleaning case 19. The process devices 
arranged around each of the image bearing members 3M, 3C and 3BK are integrated 
10 in a similar manner, so that four pieces of the process unit 6 are provided in the image 
forming apparatus. 

Further, each image bearing member 3 is integrated with the support member 
27 to form the image bearing member unit 28. The process unit 6 and the image 
bearing member unit 28 are assembled with each other in a detachable manner, and 
15 the process cartridge 100 is constituted of these units. 

Each image bearing member 3 is rotatably supported by the support member 
27 as in the previous embodiment. As illustrated in FIG. 30 and FIG. 31, axis parts at 
longitudinal end parts of the image bearing member 3 formed in a drum-like shape are 
rotatably supported by the pair of bearing parts 36 (only one of the pair is illustrated) 
20 of the support member 27, respectively. The opening 37 is formed in the support 
member 27, and as illustrated in FIG. 27 the image bearing member 3 protrudes 
through the opening 27 to contact the intermediary transfer member 4. 

FIG. 29 is a perspective view illustrating an appearance of the image forming 
apparatus and a state that each image bearing member unit 28 and each process unit 6 
25 are drawn out of or pushed into the main body 1 of the image forming apparatus. 
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Each image bearing member unit 28 and each process unit 6 are supported by guide 
rails (described later) to be drawn out and to be pushed back, while being guided by 
the guide rails, in the direction of the front side U of the main body 1 indicated by the 
arrow X and in the direction of the backside T of the main body 1 indicated by the 
5 arrow Y, respectively, relative to the main body 1 of the image forming apparatus. In 
this example also, as in the previous embodiment, each image bearing member unit 28 
and each process unit 6 are drawn out in the axial direction of the image bearing 
member 3. Further, the image bearing member unit 28 and the process unit 6 may be 
drawn out and be pushed back together in the state that the image bearing member 

10 unit 28 and the process unit 6 are integrated as the process cartridge 100, in the 

direction of the front side U of the main body 1 , indicated by the arrow X, to be taken 
out of the main body 1, and in the direction of the backside T of the main body 1, 
indicated by the arrow Y, to be set in predetermined positions inside of the main body 
1 . Furthermore, it is possible to draw out only the image bearing member unit 28 in 

15 the direction of the front side U of the main body 1 while leaving the process unit 6 
inside of the main body 1, and to push back the image bearing member unit 28 in the 
direction of the backside T of the main body 1 to be set in the main body 1. 
Furthermore, it is possible to draw out and push back only the process unit 6 relative 
to the main body 1 while leaving the image bearing member unit 28 inside of the main 

20 body 1 . Thus, as in the previous embodiment, the image bearing member unit 28 and 
the process unit 6 can be individually attached to and detached from the main body 1 
of the image forming apparatus. Therefore, repairing, checking and replacing the 
image bearing member unit 28 and the process unit 6 are relatively easy. 

FIG. 34 and FIG. 35 are schematic diagrams illustrating the intermediary 

25 transfer member unit 132, the image bearing member units 28, and the process units 6 
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which are arranged inside of the main body 1 of the image forming apparatus, viewed 
from the front side of the main body 1. FIG. 34 illustrates a state that the image 
bearing member 3 of each image bearing member unit 28 contacts the intermediary 
transfer member 4 and the image bearing member unit 28 and the process unit 6 are 
5 assembled with each other, as illustrated in FIG. 26. 

As illustrated in figures 34 and 35, a guide member 160 provided to the 
support member 27 of each image bearing member unit 28 in a protruding manner is 
slidably supported by a guide rail 161 fixed to the main body 1 of the image forming 
apparatus. 

10 A guide member 162, provided to the unit case 132 A of the intermediary 

transfer member unit 132 in a protruding manner, is slidably supported by a guide rail 
164 of a guide member 163, which is supported by the main body 1 to move in the 
up-and-down direction. A solenoid 165 is arranged above the guide member 163, and 
a bottom end of a plunger 165 A of the solenoid 165 is fixed to the guide member 163. 

15 Further, a guide plate 166 is provided below the process units 6, supported by 

the main body 1 to move in the up-and-down direction. A guide member 167 
provided to the cover 22 of each process unit 6 in a protruding manner is slidably 
engaged with a guide rail 168 fixed to the guide plate 166. A plurality of solenoids 
169 are arranged below the guide plate 166, and tip ends of plungers 169A of the 

20 solenoids 169 are fixed to the guide plate 166. Holes (not illustrated) are formed in 
the guide plate 166 so that laser light emitted from the exposure device 8 illustrated in 
FIG. 26 passes through. 

When drawing each image bearing member unit 28 and each process unit 6 set 
inside of the main body 1 of the image forming apparatus out of the main body 1, 

25 prior to an operation of drawing these units, the solenoid 165 is operated, and the 
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guide member 163 and the intermediary transfer member unit 132 are raised upward 
as illustrated in FIG. 35. Further, the solenoids 169 are operated, and the guide plate 
166 and each process unit 6 are moved downward as illustrated in FIG. 35. Thereby, 
the intermediary transfer member unit 132, each image bearing member unit 28, and 
each process unit 6 are separated from each other in the up-and-down direction. In 
this state, each image bearing member unit 28 and each process unit 6 can be drawn, 
while being guided by the guide rails 161 and 168, respectively, in the direction of the 
front side of the main body 1 which is perpendicular to the surface of paper of FIG. 
35. In a similar manner, the intermediary transfer member unit 132 can be drawn out 
while being guided by the guide rails 164 in the direction of the front side of the main 
body 1. When each image bearing member unit 28 and each process unit 6 are drawn 
out of the main body 1 in the direction of the front side of the main body 1, it never 
occurs that the image bearing member 3 and the intermediary transfer member 4 
slidably contact each other, that the development roller 18, the charging roller 7, and 
the cleaning blade 21 of the process unit 6 slidably contact the image bearing member 
3, or that the shutter 35 which operates as described later contacts the intermediary 
transfer member 4, so that the image bearing member 3 and the intermediary transfer 
member 4 are prevented from being damaged. FIG. 28 illustrates the image bearing 
member unit 28 and the process unit 6 when drawn out of the main body 1 in the front 
side direction of the main body 1 in the state that the image bearing member unit 28 
and the process unit 6 are separated from each other in the up-and-down direction. 

When inserting the intermediary transfer member unit 132, each process unit 
6, and each image bearing member unit 28 into the main body 1 of the image forming 
apparatus to be set inside of the main body 1 , these units are inserted into the main 
body 1 in the state that these units are separated from each other in the up-and-down 
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direction. After these units have been placed inside of the main body 1 as illustrated 
in FIG. 35, by an operation of the solenoids 165 and 169, the intermediary transfer 
member unit 132 is moved downward and each process unit 6 is moved upward. 
Thereby, as illustrated in FIG. 27 and FIG. 34, the process unit 6 is assembled with 
the image bearing member unit 28, and the intermediary transfer member 4 of the 
intermediary transfer member unit 132 is brought into contact with the image bearing 
member 3 of each image bearing member unit 28. 

As described above, in the image forming apparatus in this example also, the 
image bearing member unit 28 is assembled with the process unit 6, which includes at 
least one process device used for forming a toner image on the image bearing member 
3, in a freely detachable manner relative to the process unit 6, and the image bearing 
member unit 28 and process unit 6 constitute the process cartridge 100. However, the 
image bearing member unit 28 and the process cartridge 100 may be differently 
configured in an appropriate manner as in the previous embodiment. For example, by 
integrally forming the support member 27 of the image bearing member unit 28 and 
the case 22 of the process unit 6, the image bearing member unit 28 and the process 
unit 6 illustrated in FIG. 27 may be integrated to be the process cartridge 100 in which 
the image bearing member unit 28 and the process unit 6 cannot be separated from 
each other. Thus, an image bearing member unit and a process cartridge of in this 
embodiment also may be configured in various manners. However, in any case, an 
image bearing member unit of the present invention includes an image bearing 
member on which a toner image is formed and a support member to support the image 
bearing member, and is configured to be drawn out of and put into the main body of 
an image forming apparatus, as in the previous embodiment. Further, a process 
5 cartridge in this embodiment includes the above-described image bearing member 
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unit and at least a process device used for forming a toner image on the image bearing 
member of the image bearing member unit, and is configured to be attached to the 
main body of an image forming apparatus in a detachable manner, as in the previous 
embodiment. It is preferable that the process cartridge is configured, as in the process 
cartridge 100 of this example, such that the image bearing member unit is detachable 
relative to a part of the process cartridge (in this example the process unit 6). 

FIG. 27 and FIG. 30 illustrate states of the image bearing member unit 28 and 
the process unit 6 when these units are set in predetermined positions inside of the 
main body 1 of the image forming apparatus, and FIG. 28 illustrates states of the 
image bearing member unit 28 and the process unit 6 when these units have been 
taken out of the main body 1 of the image forming apparatus. When the image 
bearing member unit 28 has been taken out of the main body 1 of the image forming 
apparatus, if the image bearing member 3 is directly exposed to light, the image 
bearing member 3 may be deteriorated. Further, if the image bearing member 3 is 
touched by a hand of a worker, the image bearing member 3 may be damaged or 
deteriorated. Therefore, in the image forming apparatus in this example also, the 
shutter 35 is provided to the image bearing member unit 28 to cover and uncover the 
image bearing member 3. The shutter 35 is constituted by a thin plate member, which 
is made of, for example, resin such as polycarbonate, or metal. 

As illustrated in FIG. 27 and FIG. 30, when the image bearing member unit 28 
is loaded in the predetermined position inside of the main body 1 of the image 
forming apparatus, the shutter 35 is located in the opened position of the shutter 35 
wherein the shutter 35 does not cover the image bearing member 3 protruding through 
the opening 37 and the upper part of the image bearing member 3 is exposed. 
Thereby, a toner image can be formed on the image bearing member 3 and the toner 
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image can be transferred onto the intermediary transfer member 4, without any 
trouble. When the image bearing member unit 28 has been taken out of the main 
body 1 of the image forming apparatus, as illustrated in FIG. 28 and FIG. 31, the 
shutter 35 is located in the closed position wherein the shutter 35 covers the image 
5 bearing member 3 protruding through the opening 37 and the opening 37 is closed by 
the shutter 35. Thereby, the image bearing member 3 is prevented from being directly 
exposed to the external light. Further, it is prevented that a hand of a worker touches 
the image bearing member 3. Thus, the image bearing member 3 of the image 
bearing member unit 28 which has been taken out of the main body 1 of the image 
10 forming apparatus can be effectively protected. When the image bearing member unit 
28 has been set in the predetermined position inside of the main body 1 after 
performing repairing and/or checking work to the image bearing member unit 28, the 
shutter 35 operates to move to the opened position illustrated in FIG. 27 and FIG. 30 
and at this time the image bearing member 3 is uncovered. 
1 5 As described above, the shutter 35 is assembled with the support member 27 

to move between the opened position wherein the shutter 35 does not cover the image 
bearing member 3 protruding through the opening 37 formed in the support member 
27 and the closed position wherein the shutter 35 covers the image bearing member 3. 
When the shutter 35 is operated to move between the opened and closed positions, the 
20 shutter 35 moves in the directions H and I (FIG 30 and FIG. 31) that are substantially 
perpendicular to the directions in which the image bearing member unit 28 is drawn 
out of and put into the main body 1 of the image forming apparatus. 

In the image bearing member unit 28 in this example, a pair of pressing 
members 133 illustrated in FIG. 30 and FIG. 31 and a pair of shutter opening/closing 
25 regulation devices 134 (not illustrated in FIG. 27, FIG. 28 and FIG. 29) are provided 
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such that the shutter 35 moves between the opened and closed positions as described 
above. FIG. 32 illustrates the pair of pressing members 133, the pair of shutter 
opening/closing regulation devices 134, and the shutter 35, which have been separated 
from the support member 27. 
5 As illustrated in FIG. 32, the pair of the pressing members 133 in this example 

is constituted of plate springs. One end 142 of each pressing member 133 is pressed 
against a spring receiving surface 143 of the support member 27 to contact the spring 
receiving surface 143 and the other end 143 thereof is pressed against the shutter 35 to 
contact the shutter 35. Thereby, the pair of pressing members 133 presses the shutter 

10 35 in the direction indicated by the arrow H toward the closed position. 

The pair of shutter opening/closing regulation devices 134 is arranged at the 
front side and the backside of the support member 27, and each shutter 
opening/closing regulation device 134 includes a plurality of arms rotatably connected 
with each other. Each shutter opening/closing regulation device 134 includes five 

15 arms 145, 146, 147, 148 and 149, and as illustrated in FIG. 33A, FIG. 33B and FIG. 
33C, the arms 145, 146, 147, 148 and 149 are connected with each other by elastic 
adhesive tapes TP such that the shutter opening/closing regulation device 134 freely 
bends at joint parts 150, 151, 152 and 153 of the shutter opening/closing regulation 
device 134. Instead of connecting the arms 145, 146, 147, 148 and 149 with each 

20 other by the elastic adhesive tapes TP, these arms may be integrally molded using 
resin such as polypropylene, and the joint parts 150, 151, 152 and 153 may be 
constituted of a thin integrated hinge. It may be sufficient if at least two arms are 
provided to each shutter opening/opening regulating device 134. 

As illustrated in FIG. 32, holes 154 are formed at base parts of the arms 145 of 

25 the pair of shutter opening/closing regulation devices 134, respectively. The holes 
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145 rotatably engage with pins 155 located at front side and backside parts of the 
support member 27, respectively. Further, holes 156 are formed at base parts of the 
arms 149, and shutter pins 157, arranged at the front side and the backside of the end 
part of the shutter 35 against which the pair of pressing members 133 is pressed, are 
5 rotatably engaged with the holes 156, respectively. Furthermore, the shutter pins 157 
slidably engage with elongated guide slots 158 formed at front side and backside parts 
of the support member 27. Each guide slot 158 linearly extends in a direction 
substantially parallel to the arrow directions H and I in which the shutter 35 moves 
toward the opened and closed positions. 

10 Thus, each shutter opening/closing regulation device 134 includes a plurality 

of arms rotatably connected with each other, i.e., the arms 145 through 149, and the 
arm 145 among the plurality of arms is rotatably connected with the support member 
27, the arm 149 among the plurality of arms is rotatably connected with the shutter 
35, and the shutter 35 is slidably assembled with the support member 27 so that the 

15 shutter 35 moves between the opened and closed positions. When the shutter 35 is 
located in the closed position illustrated in FIG. 31, each shutter opening/closing 
regulation device 134 is located in the first position wherein the shutter 
opening/closing regulation device 134 protrudes upward. That is, the shutter 35 is 
located in the closed position wherein the shutter 35 is pressed in the arrow direction 

20 H by the pair of pressing members 133 and thereby a gap between the pin 155 of the 
support member 27 and the shutter pin 157 is decreased. As a result, each shutter 
opening/closing regulation device 134 constituted of a plurality of arms protrudes 
upward. FIG. 33 A illustrates a state of the shutter opening/closing regulation device 
134 at this time. 
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On the other hand, as illustrated in FIG. 3 1 and FIG. 33 A, if an external force 
FA is applied to the arm 147 at the center of the shutter opening/closing regulation 
device 134, the force FA is transmitted to the arms 145 and 149. At this time, the 
base part of the arm 145 is connected with the pin 155 that is fixed, and the base part 
of the arm 149 is connected with the shutter pin 157 that freely slides relative to the 
support member 27. Therefore, the base part of the arm 149 moves in the arrow 
direction I together with the shutter pin 157 of the shutter 35, the whole part of the 
shutter opening/closing regulation device 134 is pressed downward to be expanded as 
illustrated in FIG. 30, FIG. 33B and FIG. 33C, so that the shutter opening/closing 
regulation device 134 is located in the second position wherein the height of the 
shutter opening/closing regulation device 134 is lower than when located in the first 
position, and the shutter 35 is moved to the opened position. By releasing the external 
force FA applied to the arm 147 of each shutter opening/closing regulation device 
1 34, the shutter 35 is pressed in the arrow direction H by the pair of pressing members 
133, and thereby the shutter 35 moves to the closed position illustrated in FIG. 31 and 
each shutter opening/closing regulation device 134 is placed in the first position 

illustrated in FIG. 31 and FIG. 3 3 A. 

As described above, the pair of shutter opening/closing regulation devices 134 
is connected with the shutter 35 and the support member 27 such that when the shutter 
35 is located in the closed position, the pair of shutter opening/closing regulation 
devices 134 is in the first position protruding upward and when the shutter 35 is 
located in the opened position, the pair of shutter opening/closing regulation devices 
134 is in the second position wherein the height of the pair of shutter opening/closing 
regulation devices 134 is lower than when the pair of shutter opening/closing 
regulation devices 134 is in the first position. 
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When the image bearing member unit 28 configured as described above has 
been drawn out of the main body 1 of the image forming apparatus as illustrated in 
FIG. 28 and FIG. 31, because a member pressing the pair of shutter opening/closing 
regulation devices 134 downward does not exist, the pair of shutter opening/closing , 
5 regulation devices 134 is located in the first position protruding upward and the 
shutter 35 is located in the closed position wherein the shutter 35 covers the image 
bearing member 3. Thereby, the image bearing member 3 can be protected. When 
the image bearing member unit 28 in the state that the shutter 35 is located in the 
closed position is pushed into the main body 1 of the image forming apparatus, as 

10 described above with reference to FIG. 34 and FIG. 35, the solenoids 165 and 169 
operate, and thereby the image bearing member unit 28 and the process unit 6 are 
assembled with each other, and the intermediary transfer member unit 132 moves 
downward. At this time, the unit case 132A of the intermediary transfer member unit 
132 hits the pair of shutter opening/closing regulation devices 134 and presses the pair 

15 of the shutter opening/closing regulation devices 134 downward. Thereby, the pair of 
shutter opening/closing regulation devices 134 is brought into the second position, 
and the shutter 35 is moved to the opened position so that the upper part of the image 
bearing member 3 is exposed. After inserting the image bearing member unit 28 into 
the main body 1, by raising the image bearing member unit 28 so that the pair of 

20 shutter opening/closing regulation devices 134 hits the unit case 132A of the 

intermediary transfer member unit 132, the pair of shutter opening/closing regulation 
devices 134 may be pressed downward. That is, by relatively moving the image 
bearing member unit 28 upward relative to the intermediary transfer member unit 132, 
the pair of shutter opening/closing regulation devices 134 is pressed downward. 

25 Further, by pressing the pair of shutter opening/closing regulation devices 134 
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downward by a member other than the unit case 132A of the intermediary transfer 
member unit 132, the shutter 35 can be brought into the opened position. Namely, 
after the image bearing member unit 28 in the state that the shutter 35 is located in the 
closed position has been placed inside of the main body 1 of the image forming 
5 apparatus, by moving the image bearing member unit 28 upward relative to another 
member (in the illustrated example, the unit case 132 A of the intermediary transfer 
member unit 132) so that the pair of shutter opening/closing regulation devices 134 is 
pressed downward by the another member, the pair of shutter opening/closing 
regulation devices 134 is brought into the second position and the shutter 35 is 

10 operated to move to the opened position. 

As described above, the shutter 35 is opened after the image bearing member 
unit 28 has been placed inside of the main body 1 of the image forming apparatus. 
Therefore, a trouble that the external light launches onto the image bearing member 3 
when inserting or drawing the image bearing member unit 28 into or out of the main 

15 body 1 of the image forming apparatus can be prevented. 

As described above, it may be sufficient if at least two arms are provided to 
each shutter opening/closing regulation device 134. However, by providing at least 
fours arms to each shutter opening/closing regulation device 134 so that joint parts 
between respective arms are plural, the external force FA applied to the shutter 

20 opening/closing regulation device 134 can be relatively easily distributed in leftward 
and rightward directions. Thereby, the shutter opening/closing regulation device 134 
can be easily pressed to expand. 

Further, by making the number of arms and the shapes of the arms of each 
shutter opening/closing regulation device 134 such that the shutter opening/closing 

25 regulation device 134 is symmetrical as in the illustrated example, the shutter 
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opening/closing regulation device 134 can be assembled directed in either direction, 
so that assembling work of the shutter opening/closing regulation device 134 is 
relatively easy. In the example illustrated in FIG. 32, the arm 149 can be connected 
with the pin 155 and the arm 145 can be connected with the shutter pin 157. 

Further, by arranging a plurality of the pressing members 133 to be in point or 
line symmetry with each other as in the illustrated example, assembling work thereof 
can be facilitated. For example, in FIG. 31, the pressing member 133 at the backside 
can be arranged at the front side and the pressing member 133 at the front side can be 
arranged at the backside. 

Furthermore, the pair of shutter opening/closing regulation devices 134 can be 
configured to serve as handles of the image bearing member unit 28. Thereby, the 
image bearing member unit 28 can be carried by grabbing the pair of shutter 
opening/closing regulation devices 134 serving as handles of the image bearing 
member unit 28, and it is not necessary to provide another handle to the image bearing 
member unit 28. When two shutter opening/closing regulation devices 134 are 
provided separated from each other as in the illustrated example, as illustrated in FIG. 
31, in the state that the shutter 35 is located in the closed position, by configuring the 
two shutter opening/closing regulation devices 134 such that a vertical line VL 
passing the center of gravity of the image bearing member unit 28 passes between the 
two shutter opening/closing regulation devices 134 and intersects with a ling HL 
connecting substantially center parts CP of the two shutter opening/closing regulation 
devices 134, when raising the image bearing member unit 28 by grabbing the two 
shutter opening/closing regulation devices 134, the image bearing member unit 28 can 
be held in a stable state, and the image bearing member unit 28 can be easily carried. 
The vertical line VL and the line HL can be set in the above-described relation by 
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providing a plumb (not illustrated) to the image bearing member unit 28 or by 
adjusting the attaching position of the two shutter opening/closing regulation devices 
134 relative to the support member 27. 

Furthermore, by making the number of arms of each shutter opening/closing 
5 regulation device 134 to an odd number and by configuring the shutter 

opening/closing regulation device 134 such that the arm 147 located in the center 
position of the arms is substantially in a horizontal posture when the image bearing 
member unit 28 has taken a horizontal posture, when the pair of shutter 
opening/closing regulation devices 134 are grabbed by hands, the image bearing 

10 member unit 28 can be held in a more stable state and the image bearing member unit 
28 can be carried relatively easily. 

Furthermore, by making the color of the pair of shutter opening/closing 
regulation devices 134 different from those of other parts of the image bearing 
member unit 28, a user or service personnel can easily recognize the pair of shutter 

15 opening/closing regulation devices 134 configured to serve as the handles for carrying 
the image bearing member unit 28, so that carrying the image bearing member unit 28 
can be further facilitated. 

Furthermore, by providing an anti-slip member or a slip stopper to each 
shutter opening/closing regulation device 134, a trouble of erroneously dropping the 

20 image bearing member unit 28 when carrying the image bearing member unit 28 can 
be prevented. 

The present invention may be applied not only to copiers, but also to other 
image forming apparatuses, such as printers, facsimile apparatuses, and multi-function 
apparatuses. The present invention can be also applied to image bearing member 
25 units and process cartridges used in such image forming apparatuses. The present 
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invention can be also applied to an image forming apparatus in which only one image 
bearing member unit is provided to the main body of the image forming apparatus. 

Numerous additional modifications and variations of eh present invention are 
possible in light of the above teachings. It is therefore to be understood that within 
the scope of the appended claims, the present invention can be practiced otherwise 
than as specifically described herein. 
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